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We, Pall Corporation, a Corporation of 
the State of New York, Uniitpd States of 
America, having a place of business at Glen 
Cove, New York, United States of America, 

5 do hereby declare the invention, for which 
we pray that a patent may be granted 5x> us, 
and die method by which it is to be per- 
formed, to be pamcubrly described in and 
by the following statement: — 

10 This invention vetoes to pressure radicat- 
ing devices and, more pairtieulariy, jto a new 
and improved magnetic device far indicating 
the occurrence of pressure differences greater 
than a ptredetermined value. 

15 In hydraulic systems wherein fluid such 
as oil or the 'like is passed through a filter, 
k is desirable to provide external means for 
indicating clogging of : tihe filter element such 
as by accumulation of sufficient dnt no impede 

20 the flow of fluid. Inasmuch as the pressure 
drop across the titer increases in proposition 
to the accumulation of dirt in the filiter ele- 
ment, a suitable indication may be obtained 
by utnfeiiDg a differential pressure device 

25 set to be actuated when die pressure drop 
in the filter teaches a predetmnined value. 
Ait low imperatives, however, -the increased 
viscosity of many fluids such as oil inesuits 
in increased' pressure drop across the fitter 

30 even though a!he filter dement may not be 

clogged. " , " „ ' 

Accordingly it is an object of this inven- 
tion to provide a new and improved pressure 
indicator utilizing magnetic attraction eettaible 
35 to respond when a predetermined pressure 

is obtained. . ... 

Another object of the invention js too 
provide a pressure indicator of the above 
character adapted to detect clogging of me 

40 filter element. < 

A further dbjeot of (the invention us to 
provide a pressure indicator of die above 
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type which does molt (respond to increases in 
piessTiire resulting from low ii^mperiature. 
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There and other objects of dhe invi 
aire accomplished by utilizing a first magnetic 
element airranged jo "attract a second magnetic 
element as long as the two elements aire 
sepianMsd by 'less (than a predeceirmmied 1 
distance. In one embodiment of the inven- 
tion, the first magnetic element is movable 
with a piston responsive itx> changes m 
pressure and is normally biased toward the 
s econd maigneric element by a predetermined 
force. The second magnetic element, 
normally retained toward die firac element by 
magnetic ataraation, is urged away from die 
first element by a spring capafcie of over- 
coming the magnetic attraction when the two 
dements aire separated " * 3 — ~'-- J 



disitance. In order to prevent actuation at 
low temperaituires, a himetalKc_strip is posi- 



tioned to prevent motion of ibhe second 
magnetic element when .the temperature is 
below a psredetermined value. 

Further objects and [advantages of the 
invention will be apparent from a reading 
nf irtiiF! following desedtotion in coniunction 



with the accompanying drawings) in which: 

Fig. 1 is a view in longitudinal sectic 
taken durough a typical pressure sndi 
arranged' according to the invention; 

Fig. 2 ife a sectional view (taken on tihe 
lines 2—2 of Fig. 1 and looking in die 
direction of die arrows. 

Fig. 3 is a view in; toagLtudinsd' section 
iliustrajting another fbrm of pressure indicator 
ainrainged according to (the invention; and 

Fig. 4 shows another embodiment of die 
invention ainranged Co prevent leakage of 
fluid through die indicator. 
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As .shown in Figs. 1 r .._ 

tive pnessume imdicaiBor anramged according 
to tte mvendon comprises two nrogrreitBC 
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elements 10 and 11 coaxklly mounted on 
opposite sides of a separating wall 12 within, 
a touring 13. Preferably, both die ete- 
merits 10 -and 11 aire composed of par- 
5 manently magnetized Alnico V or die like 
and are positioned with oppose magnetic 
poles adjacent the wail 12 so drat each 
is drawn toward the wall by the resulting 
force of attraction. If desired, however, 
10 only one of (there elements need be a 
permanent magnet and the other may be 
formed of suitable magnetic material susih 
as iron, for example. 
Mounted in a tubular piston 14, the magnet . 
15 10 is sSdably supported in a cylindrical bore 
15 in the homing 13 and is urged toward 
the wall 12 by a coal spring 16. In order 
to prevent fluid from poking from one end of 
the bore 15 to (the other, a liquidndght seal 
20 is provided between die bore and the piston 
14 by a ring 16a of "Teflon" or other 
suitable material. The coil spring 16 is 
selected according to the desired actuating 
pressure to permit the piston 14 to move 
25 downwardly in the tore 15 when the pressure 
at the upper end of the piston 14 exceeds 
•that at the lower end by an amount equal to 
the actuating ■ prescure. 
In the illustrated embodiment of the inven- 
30 tion, the pressure indicator is arranged tt> 
mea:ure the pressure drop across a filter 17, 
fcr example. Thus, fluid under pressure is 
applied to the filter from an inlet foe 18 
and emerges through =an ouitfet line 19, the 
35 difference in pressure between the inlet and 
outlet lines being a measure of the resistance 
and, therefore, the cbgigmg of .the fritter. 
In order to detect this pressure difference) 
a duct 20 leads from the inlet line 18 
40 to the end of the cylindrical' bore 15 
adjacent the wall 12 whale the other end of 
the bore communicates with the oudet line 

19. 

If desired, in order to prevent dirt camried 

45 by the incoming fluid from reaching the 
bore 15 and to make certain duat any 
fluid which might pass through the # bore 
to the outlet line 19 is clem, a suitable 
filter element 21 may be inserted in an 

50 enlarged portion 22 of the dunt 20. As 
shown in Fig. 1, -the enlarged portion 22 
may, for example, be a ring-dhaped cavity 
in tie housing 13 surrounding one of the 
magnetic elements. Within this cavity, an 

55 annular filter element is inserted, thereby 
prevding a high dirt capacity with low 
resistance to fluid flow. For ease in assembly 
and replacement of ithe filter dement 21, 
the housing 13 may be sepiarable ahrough the 

60 enlarged area 22 into two portions 23 and 
24 which are joined as by screw threads 25, 
suitable glands 26 being provided' to seal 
the enlarged area of the duct. 

On the other side of the wall 12, die 

65 magnetic element 11 is didably received at 



one end in a bore 27 coaxial with the bore 
15. Secured to the opposite end of the 
magnet 11 by a press fit, lor example, a cap 
28 includes a tubufer wail 29 extending 
toward the houcing 13 and radially spaced 70 
from the magnet. The annular recess 30 
thus formed receives a coil spring 31 
which extends from the cap 28 to the 
housing 13 to urge the cap and the magnet 

11 away from the wall 12. This spring is 75 
selected so that it is retained ki the stressed 
amdatkwi with the magnet 11 against the wall 

12 by the attractive force of the two magnetic 
elements as long as the adjacent poles of 

the two magnets are separated by less than 80 
a p'redjetermined distance, for exampOe, one- 
sixteenth of an inch. Whenever the magnetic 
element 10 is moved away from the element 
11 so that their adjacent poles are separated 
by more (than a sixteenth of an inch, however, 85 
ithe decreased force of magnetic attraction 
resulting therefrom is overcome by the force 
of the spring 31 and the cap 28 and dement 
11 are driven away from the wall 12. 

In order to prevent the magnet 11 from 90 
being driven completely out of the bore 27, 
the tubular wall 29 terminates in a radial 
flange 32, and a drum 33, having a central 
aperture 34 slightly smaller than the flange 
32 but large enough to permit the cap 28 to 95 
pass through it, is mounted on the housing 
13. Also, a conventional bimetallic element 
35 is mounted at one end on the inside 
surface of the drum 33 as by a wdd 36. As 
best seen in Fig. 2, the bimetallic dement 100 
is preferably comprised of two arcuate strip 
portions 37 and 38 joined by a wdd 39 
and both arranged to bend inwardly with 
decreasing temperatures. At normal tempera- 
tures, the element 35, which is adjacent the 105 
wall 29 and just above the flange 32 when 
the indicator is not 'actuated, has a minimum 
radius greater than that of the flange 32 
and permits the cap 28 to rise through the 
aperture 34 on actuation. However, at 110 
temperatures bdow a presdected value at 
which the viscosity of die fluid' to be filtered 
rises appreciably, for example, 32° F., the 
element 35 contnrcts inwardly so that the 
inner strip 38 extends over the flange 32, 115 
thus preventing' actuation of' the pressure 
'indicator. 

In operation, fluid under pressure from 
the inlet line 18 passes ithrough the duct 20 
and the filter 21 to .the top of -the cylindrical 120 
bore 15, urging the magnet 10 and the piston 
14 downwardly against the force of the spring 
16 and the pressure from the outlet Jine 19. 
Whenever the difference between the inlet and 
oudiet pressures is greater than the force 125 
of the spring 16, the piston 14 is driven 
downwardly in the bore 15. After the 
magnet 10 has moved to a position more 
•than one-sixteenth of an inch away from the 
magnet 11, the attractive force between (he 130 
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two magnets is le:s than die force of the 
spring 31 and -the magnet element 11 is 
driven away from the wall 12 until the 
flange 32 abuts the inside surface of the 

5 drum 33. Thus, the cap 28, Which, > if 
desired, may be of a suitable eye-catcMng 
color such -as red, rices through The apenture 
34 to indicate that the pressure difference 
is greater than the pratetenninsd vtalue in 

10 accordance with which the spring 16 has been 
selected. As an example, the spring 16 
may be arranged to permit the magnet 10 
to be driven away from the wall 12 when 
the pressure difference exceeds 35 pjsx 

1.5 .and return when (the pleurae is leas than 
25 p.si. 

It will be apparent that by suitable dimen- 
sioning of the drum 33 and the radial flange 
32, the magnet 11 may be permitted to move 

20 more .than one-sixteenth inch from the normal 
porition of the magnet 10. In this case, 
the pressure indicator must be reset by 
msHHisk depression of the cap 28. On flhe 
other hand, if the flange 32 is portioned 

25 to stop the magnet 11 less than onessixteenth 
inch from the normal position of the magnet 
10, the indicaaoir will be automatically xepat 
by' the attractive force of the magnets, which 
h greater than thstt of the spring 31 at 

30 distance, when the magnet 10 is (returned 

to the wall 12. 

At temperatures below 32° F., for example, 
the thermostatic element 35 comtnaens to 
move the inner end of the strip 38 over the 

35 flange 32. Thus, when the piston 14 and 
the magnet 10 ore moved away firom the waft 
12 by pressure -resulting from increased 
viscosity of the fluid, the lower edge of the 
strio 38 intercepts the flange 32 preventing 

40 a false indication of filter dogging. 

In the embodiment of the invention shown 
in Fig. 3, the pressure indicator is adapted 
to provide an electrical signal to warn of 
a clogged filter. To this end, a switch 

45 39 mounted in a sleeve 40 affixed to the 
housing 13. Abo mounted in the steeve 
a lever 41 fe pivotaly supported with one 
arm 42 extending above the cap 28. Posi- 
tioned above the aim 42 a switch acfcuattxr 

50 43 is movable by the arm to actuate the 
switch 39 when the cap 28 rises out of the 
dirum 33. In order to restrict the motion 
of the magnet 11, an adjustable set screw 
44 is mounted in the sleeve 40 to intercept 

55 the other arm 45 of the lever 41. If designed, 
this screw may be set to stop the lever 41 
after actuation to hold the magnet 11 within 
one-sixteenth inch of the normal' position 
of the magnet 10, thereby making the indica- 

60 tor automatically resetftabte hi die manner 
described above. K the lever morion is 
not eo (restricted, the indicator may be reset 
by manual rotation of the lever 41. ^ To 
provide a remote indication of actuation of 

65 the indicator, suitable conductor 46a from 



•the switch 39 ace arranged in any conven- 
tional manner to complete appropriate 
efectrieaJ circuits whenever the switch is 
operated or reset. 

In operation, pireesure sufficient to overcome 
the force of the spring 16 drives the magraet 
10 away from this wall 12 refeasing the 
magnet 11. Driven by the spring 31, the 
magnet 11 rises ihiougb the apefftrurie ^ 34 
turning -the lever 41 to actuate the switch 
39. If the set screw 44 is appropriately 
adjusted to terflrict the motion of ithe magnieit 
11, return of the magnet 10 no ins normal 
position draws the magnelt 11 back toward 
the wall 12, restoring the switch. 

As fllutoiced in Fig. 4, another pressure 
indicator may be airranged aocoinding to fthe 
invention without quiring a filtjer in the 
duct 20 oc a gasket in the cylindrical bare 
15. In this en^diment, a bellows 46 
formed of metal oar either suitable material- 
is mounted between the top of fche piston 
14 and the cylindrical bore 15 within a 
suitably enlarged portion 15a of the bore. 
In tiiis manner, fluid is positively prevented 
firom passing from the enlarged portion 15<s 
Ito the borne 15, thus eliminatSng the meed for 
a filter or gasket Furthermore, if desired, 
this form of ptrfessume indicator may be 
utilized to indicate an actual pressure instead 
of a pressure difference by opening the 
lower pressure of the bore 15 tx> the atmos- 
phere rather than co the outiet line. SimiiWty, 
an ataotoe pressure may be iadicafted w$th 
this embodiment by conneatkig the bore 15 
to a vacuum. * 

In operation, fluid iErom the duct 20 
fills the enlarged portion 15a driving the 
pfoton 14 downward when- the fluid pressure 
exceeds that of any fluid in the bore 15 
and the force of the spring 16. As the 
piston moves dbwowamdly, ithie hallows 46 
closes in accordion fashion but no fluSd 
from .the duct 20 passes into the bote 15. 
When the magnets 10 and 11 aire more than: 
anensixtmiA of an inch apart, the spring 
31 drives the magnet 11 away from the wall 
12 in the manner described above. 
WHAT WE CLAIM IS: — 
1. A pressure indicating device comprising 
a housing, piston mean® movably mounted in 
due housing, first magnetic means movable 
with the piston means toward 1 and away {ram 
a first position, bias means urging the pfeltoai 
means in one direction and normally ireffiah> 
ing ithe finst magnetic means in the felt posi- 
tion> fluid duct means commiunifcatiing wSth 
a source of fluid under pressure aod with 
one end of the piston mieants to urge k in 
the opposite direction, second magnetic means 
movable toward and away from the finst 
magnetic means and normaiHy obtained! toward; 
the first magnetic means by magnetic attrac- 
tion when the first: magmetic means is fa 
the first position, and spring bias means 
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racing the second magnetic means away 
from the first magnetic means sekoted to 
overcome the farce of magnetic attraction 
when the first magnetic means is more th an 
5 a predetermined distance away from the 
second magnetic means. 

2. A pressure indicating device in accord- 
ance with Qaim 1 in which die bias means 
is a spring. 

10 3. A pressure indicating device in accord- 
ance with Claim 1 which includes a second 
fluid duct means communicating with a 
second source of fluid under pressure and 
with the other end of che piston mean's. 

15 4. A pressure indicating device in accord- 
ance with Qaim 1 comprising a filter means 
in the first fluid duct mesas for preventing 
impurities in die source from reaching the 
piston mean?. 

20 5. A procure indicating device in accord- 
ance with Qaim 1 comprising stop meaos 
limiting the motion of the second magnetic 
means, 

6. A pressure indicator axrording do Qaim 
25 5 wheirein the stop means peasnfe the second 

magnetic means (to move moire than the 
predeftermined distance away from the first 
position of the first magnetic means-. 

7. A pressure indicator according to Qaim 
30 5 wherein the stop means is adjustable to 

prevent the second magnetic meani* from 
moving more than the predetjormmed distance 
from «the first position of the first magnetic 
means. 

35 8. A pressure indicating device in accord- 
ance with Ctaim 1 comprising thermostat 
means operable to prevent the second 



magnetic means from moving away from 
the first magnetic means when the tempera- 
ture is below a predetermined Level. 40 

9. A pressure indicator according »to Claim 
8 including flange means on the second 
magnetic means and wherein the thermostat 
mean's comprises a hLmerfic strip adapted 

to bend toward the second magnetic means 45 
with decreasing temperature to engage the 
flange means. 

10. A pressure indicating device in accord- 
ance with Qaim 1 comprising switch means 
operable by motion of the second magnetic 50 
means away from the firrt magnetic means. 

11. A pressure indicator according to 
Qaim 10 mduding saop means adjustable 
to prevent the second magnetic means from 
moving more than the predetermined distance 55 
from the first position of the first magnetic 
means. 

12. A pressure indicator according to 
Qaim 11 including thermostat means oper- 
able to prevent the second magnetic means 60 
from moving away from ihe first magnetic 
means when the temperature is below a 
predetermined value. 

13. A pressure indicator device in accord- 
ance with Qaim 1 comprising bellows means 65 
between the piston means and the housing 
preventing fluid from the duct- means from 
passing die piston means. 

ELKINGTON & FIFE, 
Consulting Chemists and 
GhairtBred Patent Agents, 
Bank Chambers, 329, High Holbomi, . 
London, W.C.1, 
Agents for the Applicants. 
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